Description 
SPRING MEMBER FOR ROTATIONAL ACTION 


Technical Field 

This invention relates generally to sprrngs, and more 


spec 
action 


TniS iiivcii' — uv^4.x - - 

; ifically concerns springs which are designed for rotational 


10 Backgroun d of the I nvention 

^ r^atTonaT^ring refers to a spring which twists m 

O one direction under force, storing energy, and then when the 

° force is released, returns to or toward its original position. 

« such rotational springs are in general well Known, and numerous 

n\ n . , hflsic rotational action. ic is 

S 15 arrangements accomplish the basic. certain 
5 typically desirable. although not necessary, in certain 

educations that a rotational spring have a symmetrical spring 
r ate (in both the clockwise and counter-clockwise directions,, 
while at the same time being inexpensive and convenient to 
wnne ai. . • a low-cost rotational 

20 manufacture. The present invention is a 
' spring with a symmetrical spring rate. 
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ni solosure o f the Invention 

AcC ordingly, the present invention is a spring 
25 adapted for rotational action, comprising: a first merger adapted 
o attachment by an appliance body -member, a- second member 
spaced apart from the first member and adapted to receive a 
living member, wherein when the driving member moves through a 
selected range of movement. the second element rotates 
response thereto, and at least two leg members connecting the 
first and second members, wherein when the driving member moves 
to an end point of its range of movement, having rotated 
second member with the leg members attached thereto, the energy 
stored in the spring thereby tends to return the spring toward 

its original position. 

m a somewhat different arrangement of the spring, 
th ere is no first element hut the leg members have portions at 


30 


the free ends thereof which are adapted for secure attachment of 
the spring, to the appliance body, to provide the desired 
rotational action. 

Brief Description of the Drawings 

Figure 1 is a side elevational view showing the 
rotational spring of the present invention in the context of a 
rotary drive power toothbrush. 

Figure 2 is a simplified diagram showing the 
rotational spring of the present invention in a three-legged 

configuration. 

Figure 3 is a simplified diagram showing an 
alternative arrangement of the rotational spring of the present 


m 

fU invention. 
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7 Best Mode for Carrying Out the Inve ntion 

H ~ " ^ Figures 1 and 2 show the rotational spring of the 

m present invention, with Figure 1 being shown in the context of a 

S particular application, i.e. a rotary drive power toothbrush. It 

should be understood, however, that the rotational spring of the 
present invention is not limited to use with a power toothbrush. 
Any similar appliance, wherein a tool or head member rotates back 
and forth through a limited arc, is a possible candidate for the 
rotational spring shown and described herein. 

The rotational spring of the present invention, shown 
generally at 10, in the embodiment of Figures 1 and 2 , includes a 
ring-like base member 11, a circular plate or disc upper member 
12 and a plurality of leg members 14 which extend between base 
member 11 and the plate member 12. In the present invention, 
rotational spring 10 includes at least two leg members 14, 
although three substantially equally spaced leg members are 
presently preferred. It should be understood, however, that more 
than three leg members can be used. 

The base member 11 has a diameter which can vary, 
depending upon the article to which it is fixed. The cross- 
sectional configuration of the base member can also vary. It can 
circular, square, rectangular, elliptical or some other 
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~ r rot rr:;r;r: ri - * 

5 toothbrush. mamV , pr n i n Figure 1 

Extending downwardly from base member 
(n ot showu in F igure 2, are a — of connec «~ ~ ^ 

— - — :: d L rr; — * ~ 
, — » «- - ~ rr ;:r ™i:r I! .a.. « e 

0 of connecting members 20 and tne membe rs, 
| the conned member — ^ * ^ „ f _ 

1 th : is r r;:;; oth er a t L hi n g — - - - — ; 

m secure, because, as n , although in some 

S base member 11 - «-~ ^ ^ is _ „ lost 

2 - rr'mir r r:;r — . — — — 

b ecoming rixed^ ^ 

could b e 3 ust a seal between a bead rtion o, a t oot^or 

, A ..y.^ bodv of the appliance. 

other appliance) and the body attachment 
m embers 20 at the end of the le g s provrd the a ^ 
to the body of the appliance. In such^ 

cerises the driver .member = ^ m ^ ers at 

least two legs whrch extend theref ^ 
the ends thereof for secure connects to 

appliance. ^ ^ ^ handle 18 w hich 

* ■>■> and a drive shaft 24, which rs 
wi U typically include a motor 22 and a d ^ ^ ^ 

su pported by a circular bearmg 26^ or ^ 
in operation through a predetermmed arc. Drr ^ 

v, renter of ring-shaped base memoe 

upwardly through bhe c nte ^ ^ ^ 

arrangement of Figure 
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clarify the operation of the 

the scope of t h e present invention ^ 

upp er mem ber 12 l. clearly in Figure 2> 

S element. 1th a central openrn. 30 «-» ^ ^ 

which accomodates the shaft ^ ^ ^ ^ ^ 

with which the spring is use . cross -sectional 
— 30 ^ :;^e I-s t^ican, fittea te 

configuration of the ^ rotation of the dr ive 

10 the drive shaft by a press- txt, cross -sectional 
C shaft will rotate upper ^12 . ^ q£ 

^ • f 4-Vip drive shaft ana m<= 

0 configuratron of the nexag onal or other 

1 r^Ln z assi, .- gr ^n: 

| 15 12 adds inertia to the rot. iona ^ ^ _ „ 

U i:U £ d r;^tion^ the spring pro.ce, by action of the 

N arivln, element. .:«,. ariv. shaft 24^ ^ ^ 

fn rpv,^ leg members 14, , v „ 

S h connect base member 11 and upper member 12. 

S 20 directly between and connect typi cally selected 

, „ ^-f t-Vip> uooer member J-^ j-= j.c- 
wh ile the diameter of the upp ^ ^ iouer base 

to be as close as possrble to the dlame ter) , 

— " <Snd ln I^er C r — slLr in dia.eter. so 
typi cally the upper J between the louer hase m e,ber 

25 that leg 1« in Flgu res 1 and 2. The 

IX and upper plate 12 « * _ ^ uke 

oro ss-sectional configuration of the 3 ^ ^ 

the cross-sectional configuratron o the ^ g 

circular, sguare, rectangular or „ has bee n 

30 different functional c ara cter rst ^ ^ ^ 

- — £ - p — -r: 1:1 m 
— 1 1^;:— - — ~ - 

35 -ding-t^loadin,^ ^ of lags c ; n be 

use d. although there m ust be at least two. 
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rrr, rr. z=l tl r„r.r— . „ 

length of the legs assist in determining 

, n 3nd th eir relative diameters) will assise 
and 12 and tnen j. spring rate 

■ „ rate of the rotational spring 10. The spr 
,the spring rate or ^ne members 
■4-v, )-hP lencrth of the spring. wniie x«y 

Leg members 14 will typically be fixedly 

11 and the upper member 12, although 

effects. For instance, a pa .ornt (at erthe 
■, h the axis of the pin being coplanar with the 

of the spring. This results in a free-bending motron of 
mo tron of the -"J _ fae achieved with a hearrng- 

fhe spring^ Free o ^ ^ ^ _ also fae used 

^ " end of the leg «*r, Still further, a Key-hole 

, t erther end of the g ^ ^ ^ 

(slot) arrangement can be use ^ 

overall range of ^ ^ ™ inicial actl on of 

£r ee to — ^ — f rt d^st ^ _ ^ ^ ^ 

the drive shaft before tne .^n--, action of the 

Nhen there is no slot, twisting begins upon rnrtral 

drive shaft. members can 

Bas e member^ upper memb er - «- - _ ^ _ 

^ n^nrlic - tstance, inaction-molded elastic 
fr0ml " ea Lriterial, however, must have the capability of 
r^dly burning to or — 
has been twisted or rotated xn one direction 

consistent, long-lived action. paralle l, so that the 

The members 11 and 12 can be parallel, 

10 nn Fiaure 1) exhibits rotational 
free end member (member 12 in Figure 

tree eiiu which case the tree 

m otion. They alsd can be non-parallel, « mQtion . 
end member will exhibit both rotational and 

In another variation, the spring cou be — ^ t 
between the two members or conical, such 
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«-o and the loading on 
• -n affect both the spring rate and tne 
nd 2 This will arrecu >~> 

the leg members during U is fixed * 

In Figures 1 and 2, the fey 
attachment to handle IS ana t h e ^P — ^ ^ ^ _ „ 
5 drive shaft 24 and rotates xn rQtating , driven 

14 . However, tne base — r J^V^ melri3er . Th is is 

- - - r- rrCr « t. — * - is 

iiiustrated in F.gure 3 The PP ^ partially 

fixedly supported by element ^ and 
/in The base member 

10 surrounds element 40. The base ^ upper 

g is driven by the oscillating ^ 

be either fixed or driven. rotat ional spring 10 of 

In . ^--"-J^^. head po rtion of the 
the present invention i> Par adva „tage relative 

- toothbrush. This -^^Z*** matures of the 

ft to a number of possible "~ ^ Figure x . elasto- 

O toothbrush. F ° r inS " n "' , s 21 could he used at the base of 

S 20 res istive ,or ^ h 2 anflle to sense . reactive load 

the connecting « connec tions could be placed 

- on the spring assembly or coimullcat ion with elements, 
ln the connecting members to perm info rmation 
such as . microchip, in the head (not sh0 wn, or 

- «■ can be routed fr om the ^ - « a ^ ^ ^ ^ ^ 

similar device rn handle IS to P ^ ^ ^ portion for 

on the spring 10. Further. *»» shown) in the handle 

a fluid path line » *- • ^ ^..^ shaft, and 

through the interior of the sprang ( ^ ^ ^ fce 

30 then into a brush portion 25^ ^ ^ ^ o£ 

positioned in the brush portion 25 f ^ ^ ^ 

fluid. A microchip 31 also could be 

structure ,« a surround, « ^1— ^ ^ ^ ^ ^ 
information concerning ^ the ^ ^ ^ ^ 3l through 

35 wire connecting elements elect rical connections in 

the leg members 14 down to 
connecting members 20. 


f the spring .rr^-ent of Figure 1. 
In operation of the spr » direction 

motor 22 will rotate drrve = • position . T he 

tbrough a certain selected are rf ^ stored £o rce, 

sprlng 10 will then rotate ^ , the spring 

5 back through that same arc , tion . The base member, as 

wlll return fully to its durlng this 

ln dicated above, will remain fixe ^ The uppe r 

action, with some lost motron m certain ^ ^ ^ 

. .ember will move slightly up and down d ^ ^ ^ 

10 elements or rotationa 1 sprrng 10 <«c P ^ ^ 

„ Th e amount of twist will depend ^ ^ 

0 for ce applied. However, <*» » ^ plane of Che base 
M remain substantially in paraU ^ ^ z 

, n 0 i t will not exit, ui + 70_ + io° 

^ member, i.e. it wi rotat e in the range of ±7 

1 1S TYP icallv, the upper — « ^Providing an overail arc of 

0 about a central node pornt, thereby P ^ ^ ^ z 
u . 20 o. a s indicated above, whxle P ^ does 

K axis, it does not produce — into^the ^ ^ ^ ^ 

1 — ^^Hor other tool, i* one direction. With an 
O 20 th e brush portion < orientati ons are possible. 

even number of legs, multiple or. ^ . nvention 

The rotational sprrng ^ ^ embodiment, 

grounds the drive member for «. ^ spr 

the spring is unitary. ma terials of the spring and 

2 , ra te can be varied by selecting — o£ ^ *n 

the dimensions of the spring « mci ^ ers to 
elaatomeric or other o--^^ . complete head 
provide an enclosure for the 

portion for the appliance ^ inventi on. 

^ 'r 1011 ^ eliminates multiple springs or 
grounding the drive ^ shaft in typical 

springg which must move around ^ ^ 

rotationa! spring arran gemen- ^ 

accomplishing a symmetric P inexpensi ve and easy to 

35 consistent operation, is 
manufacture. 


been ai-oX — h «e . -P- d 
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What is claimed is: 


